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Welcome!
We will get started soon

No sound? Connect your audio and listen for a sound check before we 

start.

Select the ellipses, then ά/ƘŀƴƎŜ 
audio /ƻƴƴŜŎǘƛƻƴέ

Select Audio Connection

If you ǎŜƭŜŎǘ  ά/ŀƭƭ ƛƴέ  
Å Call US Toll: +1-415-655-0001 --OR--
Å Call U.S. Toll (Seattle): +1-206-207-1700
Å Enter Webex-ƎŜƴŜǊŀǘŜŘ ŎƻŘŜǎ ŦƻƭƭƻǿŜŘ ōȅ άІέ
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3Please connect your audio.

1 2 3

Move your cursor to the WebEx 
controls at the bottom of your 
screen
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{ǘƛƭƭ ŎŀƴΩǘ ƘŜŀǊ ǳǎΚ {ŜƴŘ ǘƘŜ WQ Program host a chat through the chat box.
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UsingWebex features

Image icons : Garcia Gallego(questions) and Adrien Coquet (presenter) from Noun project

You can ask questions 
via the chat function

You can also ask questions by raising 
your hand

We ask that you:
1. State your name first before speaking.
2. Mute your audio unless speaking.
3. Lower your hand when you are done speaking

Click on this 

symbol 

to ñraise your 

handò



Salmon Spawning Habitat Protection Rule
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Goalsfor Todayõs Meeting

ÁMake determinations on 
feasibility, utility, and subjectivity 
of fine sediment measures

ÁReceive feedback on 9ŎƻƭƻƎȅΩǎ 
Watershed Monitoring Program

ÁNext Steps 
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Introductions of SAG Members

Name and 
affiliation of 
members 
present
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Ecology Standards Staff
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Todayõs Agenda

ÁRecap ƻŦ ǘƘŜ ƭŀǎǘ ƳŜŜǘƛƴƎΩǎ ŘƛǎŎǳǎǎƛƻƴ ƻƴ ŦƛƴŜ ǎŜŘƛƳŜƴǘ

ÁDiscuss individual physical, biological, and chemical based parameters 
used to characterize fine sediment

ÁwŜǾƛŜǿ 9ŎƻƭƻƎȅΩǎ ŜȄƛǎǘƛƴƎ Řŀǘŀ ŀƴŘ ƳƻƴƛǘƻǊƛƴƎ methods

ÁNext steps
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Intro: List of Parameters

Parameter Type of measure

Light penetration
Turbidity
Total suspended solids 

Water column

Percent fine sediment (by weight or volume)
Geometric mean diameter of sediment
Relative bed stability
Riffle stability
Embeddedness
Subsurface sediment in riffles

Physical streambed

Channel characteristics Physical Channel Characteristics

Intragraveldissolved oxygen* Chemical

Benthic macroinvertebrate index (BIBI)*
Fine sedimentbiotic index (FSBI)

Biological



Water Column Measures
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Water Column Measures 

Water column measures are defined as a measure of the suspension of 
materials in the water column resulting in reduced light penetration, changes in 
behavior, and physiological based effects (typically particles <2 mm)

ÁEffects
o Decreased primary and secondary production
o Decreased growth of fish
o Benthic invertebrate drift
o Decreased predatory efficiency
o Behavioral changes

ÁSelected Measures
o Light penetration
o Turbidity 
o Total suspended solids
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Water Clarity Recommendations

ÁLight penetration:

o Settleableand suspended solids should not reduce the depth of the 
photic zone by more than 10% from background

o Method: secchidisk

ÁTurbidity:

o Compare turbidity to background conditions

o Method: turbidimeter (various forms)
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Total Suspended Solids

ÁTotal suspended solids

o Measure of solid material per volume of water

o Generally captures inorganic material but also organics

o Particles larger >2 um (<2um = dissolved) and less than 2mm

o Can be used to calculate sedimentation rates

o Method: water filtration
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Discussion

Light Penetration Turbidity Total Suspended Solids

ÁHow useful are these parameters in evaluating fine sediment?

ÁWhat are disadvantages of using these measures? 

ÁHow feasible are these to measure?

ÁAre these measures redundant? 



Streambed Measures
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Streambed Measures

Defined as proportion of fine sediment among substrate

ÁParameters of interest:

o Percent surface fines

o Embeddedness

o Geometric mean diameter of substrate

o Riffle stability

o Relative bed stability

o Subsurface sediment
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Percent Surface Fines (weight or volume)

Defined as the percentage of streambed area with exposed fine sediments

ÁRelationship between surface fines and aquatic life effects needs further 
research 

o Relationships found between fines and EPT taxa

o Studies suggest 20-30% fines as an effect threshold at <6mm 

and 10% fines less than 0.85mm for early life stages of fish

ÁPercent fines known to be a good metric of spawning habitat 

ÁSome have suggested geometric mean and median particle size are 
superior measures
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Embeddedness

Embeddedness measures the degree to which cobbles and large 
gravels are buried because of fine sediment deposition

ÁA high degree of variability can result from embeddedness measures 
collected with different methods, calculations, or observers

ÁEmbeddedness frequently measured in riffles

ÁShould include cobble embeddedness and free matrix (unbedded
particles)

ÁUseful for trend information

ÁRelationships with aquatic life is limited
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Geometric Mean Diameter

Defined as the central tendency of a particle size composition of 
substrate materials 

ÁData collected can be used to characterize the distribution of substrate size

ÁSometimes used as an index of the quality of spawning gravels

ÁSubstrate size related to spawning suitability

ÁSimilar metrics:

o Fredleindex

o Modified fredle index

o Arithmetic mean

o Median particle size
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Subsurface Sediment in Riffles

Defined as percentage of core samples composed of fine sediment

o Most applicable in riffles and spawning areas  

ÁExcessive subsurface sediments have detrimental effects on 
salmonid and invertebrate habitat suitability and redd conditions

ÁSeveral studies have established targets
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Riffle Stability Index

Defined as the percentage of substrate 
particles (from a Wolman pebble count) 
that are smaller than the largest particles 
that are moved in channel forming flows

ÁMay be a factor in redd scour

ÁAs riffle stability degrades, pool habitat 
decreases
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Relative Bed Stability

A measure of the relationship of the median particle size in a stream 
reach compared to the critical particle size calculated to be 
mobilized at bankfull

ÁIncludes reach-wide pebble count and critical particle size 
(calculated from channel dimensions, flow characteristics, channel 
roughness factors)
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Discussion

Streambed Measures

ÁHow useful are these parameters in evaluating fine sediment?

ÁWhat are disadvantages of using these measures? 

ÁHow feasible are these to measure?

ÁAre these measures redundant? 



Chemical Metrics
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IntragravelDissolved Oxygen

Definedas dissolved oxygen content within substrate

ÁMeasures reduced permeability of fine sediment in 
the aquatic environment 

ÁLess oxygen exchange to support fish embryos and 
macroinvertebrates

ÁImpacted by groundwater and hyporheicflow
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Discussion

Chemical Measures

ÁHow useful is this parameter in evaluating fine sediment?

ÁWhat are disadvantages of using this measure? 

ÁHow feasible is it to measure intragravelDO?

ÁIs this measure duplicative of other measures? 



Biological Metrics


